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© Silanemlcroemulslona. 

© Clear stable micellar solutions comprising: 
(a) a sllane represented by the formulae : 
l)X4.nSI(RNH a R' b Yc)n 
where X denotes an alkoxy radical wtth 1 to 6 
carbon atoms, or an alkoxyalkoxy radicaJ wfth 2 
to 8 carbon atoms, or an aikyl radical with 1 to 6 
carbon atoms; 

Y denotes an acid anion; 
nis1,2or3; 

^J^T 0 *!? a dlvaient ^carbon radicaJ 
with 1 to 6 carbon atoms; 

R' denotes aikyl radicals wfth 1 to 22 carbon 
atoms; saturated hydrocarbon radicals contain- 
ing nitrogen, or unsaturated hydrocarbon radi- 
cals containing nitrogen; 

also, 1 or 2; 

bis 0,1, 2, or 3; 

Cis0or1;thesumofa + bis2or3andwhen 
the sum of a and b is 3, c is 1 , otherwise c Is 0: 

ii)X4-nSi(RPR" 3 Y) n 
where X denotes an alkoxy radical with 1 to 6 
carbon atoms, or an alkoxyalkoxy radical wtth 2 
to 8 carbon atoms, or an aikyl radical with 1 to 6 
carbon atoms. R denotes a divalent hydrocarbon 
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radicaJ with 1 to 6 carbon atoms, R" denotes an 
aikyl radical with 1 to 20 carbon atoms, or a 
phenyl radical, and n is 1, 2, or 3- or 
HI) XsSiR* 

where X denotes an alkoxy radical with 1 to 6 
carbon atoms, or an alkoxyalkoxy radical with 2 
to 8 carbon atoms, or an aikyl radical wtth 1 to 6 
carbon atoms and R- denotes an aikyl radicaJ 
wfth 1 to 6 carbon atoms or a phenyl radical; and 
(b) a cosurfactant with an HUB of at least 1. 
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Description 

S1LANE MICROEMULSIONS 

The present invention relates to microemulsions, clear miceliar solutions, and clear liquid crystalline 
solutions stabilized by a combination of a silane and a cosurfactant These microemulsions and miceliar 

5 solutions are effective delivery systems for the silane surfactants. 

For the purposes of the present application, the term "microemulsion" is understood as a stable mixture of a 
water immiscible oil phase and a water phase. In general, there are at least two types of microemulsions, 
oil-in-water types and water-in-oil types. In oil-in-water type microemulsions, the oil phase is discontinuous 
with a continuous water phase. In other words, the oil phase is comprised of droplets of oil suspended in a 

10 continuous water phase. In water-in-oil type microemulsions, the water phase exists as discontinuous 
droplets in a continuous oil phase. Microemulsions of both types are characterized by particle sizes. The size 
of the discontinuous phases are generally less than 0.150 micron in diameter. Because of the small average 
particle size microemulsions are clear solutions containing micelles with average particle sizes less than 0.150 
micron in diameter. These clear or translucent solutions are particularly stable. They do not separate into 

15 distinct oil and water layers with time. Microemulsions are also more stable than standard emulsions made 
from the same materials, and exhibit greater freeze-thaw stability and ease of formulation than their standard 
emuision counterparts. The term "clear mixture", for the purpose of this Invention, is understood to 
encompass miceliar solutions, microemulsions, and liquid crystalline solutions, but does not include classic 
solutions. The term "clear mixtures" is also understood to encompass mixtures which are translucent. 

20 Liquid crystalline solutions are mixtures of at least two components and as many as four componets: a 
surfactant or emulsifier component, a water immiscible component, a water component and a cosurfactant 
component. The emulsifier or surfactant molecules are arranged in liquid crystalline solutions in such a way as 
to form relatively large crystal like structures which raise the viscosity of the solution sometimes to the point 
where the solution appears as a solid. When the dimensions of the crystals are sufficiently small the liquid 

25 crystalline solutions are clear or translucent. 

Microemulsions have been known for a number of years. In fact, many commercial microemulsion products 
exist including paste waxes, cutting oils, delivery systems for pesticides, and flavor oil microemulsions. 

The term "miceliar solutions" for the purposes of the present application is understood to mean solutions 
with particle sizes of less than 0.150 micron. In general, these include solutions of surfactants and mixtures of 

30 surfactants and cosurfactants. Miceliar solutions also encompass the aforementioned microemulsions, but 
also include solutions where only a water phase or an oil phase exist in combination with an emulsifier. The 
emulsifier molecules in miceliar solutions aggregate and orient so as to expose one portion of the molecule to 
the continuous phase of the solution, and orient the other portion of the molecule towards similar portions of 
other emulsifier molecules. For instance* in aqueous miceliar solutions the emulsifier molecules will orient their 

35 hydrophillic portions towards the continuous water phase, and orient their hydrophobic portions towards the 
interior of the emulsifier micelle. 

In general, microemulsions exist as a means for delivering an oil (or other water immiscible component) to a 
surface in a convenient form. For instance, paste waxes are oil-in-water microemulsions which deliver the wax 
in a less viscous form to the substrate to be polished than pure wax. Microemulsions of flavor oils are used to 

40 deliver flavor to soft drinks, in both cases, the primary use of the microemuision is to deliver the oil to a 
substrate. Other uses of microemulsions take advantage of the physical properties of specific 
microemulsions. For instance, microemulsions used as cutting oils are particularly effective lubricants and 
coolants. 

Microemulsions containing organosiloxanes are known in the art. U.S. Patent No. 3,294,725 issued to 
45 Findlay et al. teaches a method of polymerizing polysiloxane precursor molecules by an emulsion method 
using surface active sulfonic acid catalysts which act as polymerization catalysts and as emuisifiers. Example 
24 of the Findlay patent shows how to make a translucent emulsion of poiydimethylsiloxane. Findlay does not 
teach using silanes as emuisifiers for clear microemulsions. 

Cekada et al.. U.S. Patent No. 3,433,780 teaches how to make translucent dispersions of silsesquioxanes of 
50 the general formula RSi03/2 where R denotes an alkyl radical with 1 to 6 carbon atoms or a phenyl radical. 
Cekada's dispersions have particle sizes in the range of 0.001 to 0.100 micron and contain less than 10 weight 
percent silsesquioxanes. The silsesquioxanes are resins according to Cekada. 

U.S. Patent No. 4,052,331 issued to Dumoulin teaches a special emulsifier composition which can be used to 
stabilize polysiloxane oiMn-water microemulsions. The emulsifier composition comprises: n-alkyl monoether 
55 of polyethylene glycol; sodium dialkylsulphosuccinate; an acid selected from oleic, iinoleic, linolenic, and 
ricinoleic; and amine. Variation of the composition outside the limits of the invention produces coarse 
emulsions of polysiloxane and water, rather than microemulsions thereof. Dumoulin 's emulsifier compositions 
do not include silanes. 

U.S. Patent No. 4,146,499 issued to Rosano teaches a method for producing low solids content oil-in-water 
60 microemulsions. Rosano's method does not teach the use of silanes in combination with organic surfactants 
as effective emuisifiers for microemulsions. 

U.S. Patent No. 4,529,758 issued to Travers teaches stable dispersions of silicone resins. Travers's stable 
resin suspensions do not suggest the use of silanes as suspending agents. 
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where X denotes en alkoxy radical wllfi 1 to $ carbon etoms, or en alkoxyalkoxy lacteal with 2 to 8 carbon 
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c^^ir^^!!? 10 ,; 4 * 620 -® 7 ? *° Q «« teaohos a nnettiod tor owJcfng stable mlomoemulsioos of potau- radioal 
contaming polysiloxane oils. Gee teaches using organic emulsifiers In the claimed process 

oi. in wSf "* " 4,631 S 3 ,S T d Bl8hm Gt ^ t8aches silanes 83 «*5« for Sizing standard 
oil-irwater emuls.ons. The patent does not teach how to make mfcroemulslons wmzm 9 standard 

The present invention relates to clear compositions comprised of- 

(a) a silane represented by the formulae: 5 

i) X4-nSi(RNH a R' b Yc)n 

where X denotes an alkoxy radical with 1 to 6 carbon atoms, or an alkoxyalkoxv radical with 2 to a 
carbon atoms, oranalkyt radical with 1 to 6 carbon atoms- ™«xjwi«wy radical with 2 to 8 

Y denotes an acid anion ; 

nis1.2or3; 10 
R denotes a divalent hydrocarbon radical with 1 to 6 carbon atoms- 

R' denotes aJkyl radicals with 1 to 22 carbon atoms; saturated hydrocarbon radicals contalnino 
nrtrogen. or unsaturated hydrocarbon radicals containing nitrogen- containing 
ais0,1or2; ' 

bis0,1,2,or3; » 

ii) °xlns[(RPR»3 S Yr 

where X denotes an alkoxy radical with 1 to 6 carbon atoms, or an alkoxyalkoxv radical with 2 to 8 
2; ta a ^ s ;° n r « ** <g« f 1 to 6 carbon atoms. R denotes a S£Z^ 20 

« hi lis 1 3! of ° mS ' n ° t8S " 1 10 20 a,rton a,oms - ° r a Pher^rSS 

ll)XsSR- 

where X denotes an alkoxy radical with 1 to 6 carbon atoms, or an aJkoxyalkoxy radical with 2 to 8 
J£l!JS!££!?!°*? m ' Wh ! ch has ■" HLB fr* 0 ' <*•» H*t 1. m euflloient quantity that when 

i)X^Si(RNH a R'bYc)n 

aSr**^^ 

nls1,2or3; 

R denotes a dfvaJent hydrocarbon radical with 1 to 6 carbon atoms- 45 
niS^ ™ Wth 1 t0 12 crton atoms ' hydrocarbon radicals containing 

-CH2CH2NH2, 
-CH2CH2NHCH3. or 

-CH 2 CH2N(CH 3 )2. 60 
or unsaturated hydrocarbon radicals containing nitrogen: such as 
-Ch2CH 2 NHCH 2 C6H4CHCH2; 
ais0,1or2; 
bis0,1,2,or3; 

H) C ^^SKRTO-r^ ^ a ^ b ls 2 or 3 3041 ^ of a + b 13 3, 0 is 1 . otterwiso 0 0; 

*oms V° 6 ? arbon D atoms ' or an alkoxyalKoxy radical wrth 2 to 8 carbon 

atoms, or an alky radical with 1 to 6 carbon atoms, R denotes a divalent hydrocarbon radical with 1 to 6 
carbon atoms, R« denotes an alkyl radical with 1 to 20 carbon atoms, or a JmS^ 

HDX3SIR 
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Specific siianes within the scope of the invention are represented by the fonnulae: 
(CH30)3Si(CH 2 ) 3 N+(CH 3 )2Ci8H37Ci- 

CH30)3Si(CH 2 ) 3 N+(CH 3 )3 CI-, 
(CH 3 0) 3 SiCH 3 , 

(CH 3 0) 3 SICH 2 CH 2 CH 3 , 

10 ^" 3 °! 3SiCH 2 C H2CH 2 CH 2 CH 2 CH 3 
(CH 3 0) 3 SiC 6 H S 

, { ^ 3 ^ )3SiCHaCH2CH2P+ ( c «H5)3 Cl- 
CH 3 0 3 SiCH 2 CH 2 CH 2 P+(C 9 Hs 3 Br J 
CH30)3SiCH 2 CH 2 CH 2 P+(CH 3 ) 3 C|- 

CH 3 )3SI(CH 2 ) 3 N+(CH3) 2 C 12 H 26 CI- 
CH3)3Si(CH 2 ,3N^C 10 H 2 0 2 U C 
CH 3 bSi(CH 2 ) 3 N+(CH 3 ) 2 C,eH 37 Cl- 
CH 3 0) 3 Si(CH 2 ) 3 N(CH 3 ) 2l 

2!^! <S, ( c ««Wl(CH«CHa) fc 
CH 3 0 3 Si(CH 2 ) 3 N(CH 2 CH 2 CH 3 ) 2 , 
(CH 3 0) 3 Si(CH 2 ) 4 N(CH 3 ) 2 , 

ou 3 «! 3 ! iCH2CH(CH3 J CH 2 N (CH3) 2l and 
. f C H30) 3 S 1 (CH 2)3 N(CH 2 ) 2 NHCH 2 C 8 H4CHCH 2 .HCI 

*»a^ * *• above mentioned siianes A.tho Ugh these 

lower alcohols, such as ^^ZT^S^T^ 8pecial ™* S wSSSJIS 
often the siianes are wmmerSSX, EEST 1 *.^ b,endin 9 the sila ne with the cosurfacten? v«™ 

P^lS n ;i S , Underet00d 0181 106 fon ""'as above m2«5lS^It!5S; F T purposes of the Present 
Removing the lower alcohol from the commercial f<Z S ■ a the s,Ianes 33 starting materials 

SEE*" is presem - Therefo ^ SS525 3 JSJUSlSH to - Dartia ' hydro,ysis <* 

condrtions as possible. While it is preferred Mtoimove t£ fromthesila ne mixture under as dry 

«wenlon.Sp«acai,. polyethytan. *c?«Wm s 3£|^S of th. pre"™ 

«n«r of tor alcohols, sola as TkSvuSZXT' ■J™""* gtyeertne, and a PolvoxyethvlonSoS 
**M ^ids. smutas MISSELS?- 8 * Un ' 0n "~ <"°~uS*ZS^ 

ILSV^ f ° idS: P 0| y°^athylene denvSim JJ£ ffil'S? ! P^^ane sorbitol esters of CIO 
percent ethylene oxide; fatty amino and amw a • P 1 0ls having 6 to 20 °arbon atoms and ud to 95 

quaternary surfactants such as the lm ammorfL ™ an "*l 8 * obetaiTO s having 10 to 22 carbon atom? 
fatty morpholine oxides; alkali metef TT* 8 10 to 22 carbon atom? CIO to C22' 
percent ethylene oxide: ethyle™ ^oSS^cST^^? t0 C2 ° 9100,10,8 M 

cSS tS ° 0ntaining eth y ene «"•* n^nSS SJe un^.^ f ^ y 1 a ° idS: . and 8 "°**ne 
C22 fatly acid monoesters of glycerines havfoa Tun t« « deunits ' ethylene oxide condensates of C10 to 
amides of CIO to C22 fatty acldTcTe^bZ of sSr^L^J ethylene ox,de: and oTdieSanS 
greater than or equal to about 1 mdwHtah^!^ L 8Urfe ^ ants are known in the art which have an HUB feehw 

or translucent mixture of silane and cosurfacShal £1„ t!T '"i XtUre upon tnorou 9 n Once a clea? 
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These clear micellar solutions can then be 22 £?™ f d cosurta °tant. to form cleaTrnteeHar £25? 

h ,CSllar so,ut,ons conte| n 5 weight pwSrt^tT.^S emlce,lar80 '"«<>n 8 . Most preferably ctear 
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mixtures of the instant invention, but for the following reasons it is believed the silanes remain in a primarily 
moTomeric state. Sliane surfaotants of the present invention which , have ^potentia s. MfiMb^Qh* 
silanes with alkoxy radicals, for instance) maintain a high degree of silanol functionality in *^ the 
presence of water in the mixtures which might otherwise be thought to cause hydrolytic condensation of the 
5 siSs! For instance, the micellar solutions comprised of ethylene glycol, water and 3-(tr^^)pro- 
pyidimethyloctadecyl ammonium chloride can be durably bound to substrates \^^^S!^XS 
same effectiveness as state of the art methods employing methanol based solutions of silanes diluted in water. 
Thus, the present invention provides a stable, easily formulateable delivery system for silanes. 
While partial hydrolysis of the alkoxy radicals of the silanes does occur in the various forms of the Invent on. 
10 the silanes do not condense to form high molecular weight polymers which are then unable to substantively 
bond to substrates. Because of this unexpected chemical characteristic, a particularly useful aspect of the 
mixtures, etc. is that they are effective delivery systems for said silanes. When one of the mortures etc^s put 
Into contact with a substrate, the alkoxy functional silanes condense to form high molecular weight 
substantive coatinqs on the surface of the substrate- 

^STK preseS invention provides a material which effectively delivers a silane to. . the 
disadvantage of also delivering significant amounts of toxic and flammable solvent such as methanol. The 
silane delivered to the surface or substrate can alter the physical charactenstics of that surface. For instance 
surllceSS be rendered hydrophobic, hydrophillic. lipophilic, or lipophobic using the mixtures of the present 

'"^e^tual utilities achievable using the present invention include rendering surfaces antimicrobial, 
delivering coupling agents to inorganic substrates, delivering color bodies to substrates, delwenng antjstat|c 
character to fibers or other substrates, providing corrosion resistant coatings, or delivering nutrients to plants 
££& any utility achievable by coating a substrate with a hydrolyzable silane can be achieved 

U t 9 e£res P e^^ 

include pesticides, lubricant oils, fluorooarbon oils (which are useful in preventing stains), and oils used in 

^SJSes^ich are effective delivery systems for forming antimicrobial coatings are those ^which 
contain 3-(trimethoxysilyl)propyldimethylootadecyi ammonium chloride. ^^^f^J^ 0 ^ 
tadecyl ammonium chloride. 3-(trimethoxysilyl)propyldldecylmethyl ammonium chlonde, or similar silyl 

C0 Th P eTltowing examples illustrate the present invention without fully «emplitying the full scope of the 
invention. Comparative examples are presented which demonstrate a number of the critical limits of the 
invention, or which Illustrate the utility of the present Invention. 

^Th^exam pte illustrates the wide variety of cosurfactants which operate in conjunction with i a 
3-(trimethoxysilyl)propyldimethyloctadecyl ammonium chloride to form clear, stable micellar solutions both 
alone and in further combination with water. 

^commercially available sample of 3-(trimethoxysilyl)propyld^ 

from the Dow Corning Corporation as Dow Corning® 5772 Antimicrobial Agent was placed in a beaker with , a 
stirring bar. stirred, heated to about 100»C. and the methanol was rempve d us^ng a va TJ^* 

45 process boiled away substantially all of the methanol in the Dow Corning® 5772 Antimicrobial Agent product 
(about 2 to 4 weight percent residual methanol remained) leaving a cream colored wax. 

Mixtures comprised of various weight ratios of the cream colored wax and glycerol were made In order to 
form the glycerol/3-(trimethoxysilyl)propyldimethyloctadecyl ammonium chlonde mixtares, the silane ruar to 
be heated. Some of the mixtures produced a clear, pourable liquid within the scope of the present inverrtion 

50 The heated silane/cosurfactant was a clear pourable liquid which made intermixing of the two components 
possible. The characteristics of the mixtures were noted and are reported in Table 1. 



15 



20 



25 



30 



40 



55 



60 



65 

i 

6 



0279 623 



TABLE 1 



Wt. si lane/wt. glycerol 


Observation 




95/5 


clear 




90/10 


clear 




80/20 


clear 




70/30 


clear 


10 


60/40 


clear 




50/50 


clear 




40/60 


clear 


15 


30/70 


two phases 




20/80 


two phases 


20 


10/90 


liquid crystal 


5/95 


liquid crystal 





The clear mixtures were examined with a microscope and micelles were ah**™** th* n„. .m ~ * . ss 
PART 2A 30 



TABLE 2 

Wt. si lane /wt. propylene glycol 
5/95 
10/90 
20/80 
30/70 
40/60 
50/50 
60/40 
70/30 
80/20 
90/10 



Observation 
translucent white 
translucent white 

clear 

clear 

clear 

clear 

clear 

clear 

clear 
translucent yellow 



Part 3A 

reposed T£& 7* ' Pentan °' used in « *o«* The resorts are 
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Wfc =-i TABLE 3 

s/g5 Observation, 

10/90 Clear 
20/80 Clear 
30/70 Clear 



10 

40/60 



,5 50/50 

60/40 

70/30 Cl6ar 



clear 
clear 
clear 



20 



80/20 
90/10 
95/5 



clear 
clear 
clear 
clear 



AD mixtures of tha sllane with pentanol produced micellar solutions 
Part 4A 



as TABLE 4 

j ^^a^wt i eth vlene , ~ 

5/95 a_X£2i Observatioa 

10/90 Clear 

40 20/80 Clear 

30/70 ° lear 

40/60 Cl6ar 

50/50 ClSar 



60/40 



clear 



70/30 ° lear 
80/20 Cl6ar 
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90/10 Clear 

clear 

Part 5A 
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TABLE 5 

Wt. silane/wt. Teraitoia is.g.^ Observation 



5/95 



clear 



10 / 90 solid 

2 °/ 80 solid 

3 °/ 70 solid 10 

4 °/ 60 clear 

5 °/ 50 clear 

6 °/ 40 clear * 



70/30 
80/20 



clear 
clear 



9 °/ 10 clear 



EXAMPLE 2 



the mixture existed in one or multiple phases microscope In order to determine whether 
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-s=sssss= 



Part 2B 



Part 3B 



30 



40 



45 



50 



60 



65 



9 



10 



15 



20 



30 



35 



45 



0279623 

Part 4B 



solutions or classic sdutiora^cellS^U^cl^K w ? ?"! ,nspected t0 see lf thev were mfcellar 
glycol and in the 

can be used with a cosurfacEo ^T & £Z^mJ^ ^^t r ^^ hm Phosphonium iodide 
mlcellar solution. ar mKtUre Which 03,1 be mixed w^r to form a translucent 

Part 5B 

Table 6 



Weight ratio 

silane/propy W glyco l Observation 
9/1 

liquid crystal 

7/3 

' clear with liquid crystals 

25 5/5 «. 

clear, low viscosity 
3/7 , 

clear, low viscosity 

1//9 clear, low viscosity 



ammonium cMoride/propJene gKmbrtS fe ** ^T^'Wpropyldimethyloctadecyl 
within the scope of me KtST te ^ ,ertfo ^^^ cel ^or«q"WcrystaJlinesolutl^ 

Part6B 

f*£S3£SStt *- were combined In various 

or liquid crystals. The observations of tS 



ammonium cMoride/propytene c tortnta^^T^^ ** ^^'^P^Py'dimethyloctadecy 
within the scope of me 

Part6B 
3-(trim 
weight ra 

TABLE 7 

Weight Ratio 

Silane/Glycor Observation 

9y/1 viscous/amber and clear 

» 7//3 viscous/amber and clear 



5//5 less viscous/amber and clear 

3 / 7 clear 

55 V9 clear 

Part 7B 

This composition is within meTcoo EE". Kir 1 " COntained c ^ ™» micelles. 
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EXAMPLE 3 



Part 1C 

to the pP8sanc . „ potae^ , h d«3~ » M ?*^^amtaosco OT M 

content clear liquid crystalline solutions. 9 8 COntent c,ear mteeIlar ^"tions or high solids 



Part2C 



and shows that the mixtures of S-CtrtmethoxvslMlDr^^l^L^ 886 dlaflram ls ^produced In Figure 2. 
can be diluted with water to form low s S^SSSS^^T* "d 

I«? ^ Ur9S 080 be di,uted «"* *<n°r Portions of w«2 to f! 1888 dl&9ram also shoVs that 

soluhons or liquid crystalline solutions. * t0 1om c,ear 8tabte ,0 " *>Hds content mlcellar 

Part 3C 

^^7^&T^^^^ ^ *"« a po^xyethylene g*co, 
serially diluted with water. The vartous sanWet we™ SjfSSi Jf? in varioU8 andXS 

3-(trimethoxys^^^ 

clear, stable mlcellar solutions with 0 to 5 welgM Sent *&^ES£* ^ ^ be dlluted *» form 
portions of water, between 1 and 25 welaht (nWure8 ^ 8180 06 diluted with minor 

liquid crystalline solutions. 9ht P8rC8nt ' to form c,ear high solids content mlcellar solutloS J 

Part4C 

Phase diagram is reproduced In Figure 4 and slWthat S.^^ d metn0d8 of ParMC. The 
cyl ammonium chloride and pentanol can oe dK^^^WpropykJ^o^ 
about 10 weight percent solids contents. The mWuS 3KS ♦ u. 88 f ' 8186,9 mlce,lar «*rttona with 0 to 
crystalline solutions. mMures wl " 8,80 for m high solids content mlcellar and liquid 



Part 5C 
Part 6C 

content mlcellar solutions or liquid «SSTISLS^ 9 ^ mlXtUreS 080 8,30 form •*!» solids 
Part7C 

Jopgrrr^asrr^^ s-f md ~ *« — — * 

results demonstrated that mixtures tfTttZ^Ji 8 .^ ousaJi ^ uot8w «re observed as per Part 1C The 
propylene g*co. can be mJSSZJL to^Z^L^^T^ m ™ *E* 23 
to 10 weight percent range. m *' c,8ar mtee,lar solutions with solids contents in the 0 
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Part 8C 

Mixtures of trimethoxysilylpropyttriphenyl phosphonium iodide and propylene glycol were made in various 
we.ght ratios and serially diluted with water. The various aliquots were observed as per Part 1C The 3 
S.^°!! Stl ^ ed °\ trimethox ysilylpropyltriphenyl phosphonium iodide and propylene glycol can be 
d.luted with water to form stable, clear micellar solutions with solids contents in the 0 to 10 weight percent 

EXAMPLE 4 

™? f*T P ' e "'V^^^ility of the present invention to form oil-in^vater microemulsions using hexane 
^Z^S^Tf qUld ' V *S U8 . J WeigM rati0 mMures of Prapytene glycol and 3-(trimethoxysilyl)pro- 
iS B ^ l , a,T,n J 0n,Um Ch J° nde made - 1,1686 component mixtures were serially diluted 
with water and the aliquots were observed by the methods of Example 3, Part 1C. To each of the resultant 

S,aL^^ OP H yene J^ CO ' ^^^ilyDP^pyldimethyloctadecyl ammonium chloride and water. 

™ ♦ Jt r t0 ? r ?* UCe mbctures * 10 wei 9 nt P ercent - 30 weiaht P^cent. 50 weight percent 

70 weight percent and 90 weight percent hexane. Phase diagrams for these certain weight percentages of 

Z IT* T 6 ^f* re Pf oduced ln R 9 ure s 5. 6, 7, 8, and 9. The phase diagrams demonstrate 
moIh^H T ' n " Watera !! d ^e™" 0 " microemulsions can be made using 3-(trimethoxysilyl)propyldl- 
methyloctadecyl ammonium chloride and propylene glycol as the emulsffier. 

EXAMPLE 5 

»n,mn„!!r!5l e t m0n f & lt S , ** micr °emulsions stabilized by 3-(trlmethoxysilyl)propyldimethyloctadecyl 

ZTJ^ h! k 8 ? d g,yC01 effeotive de,ivery s y stems for durab ' e antimicrobial surface 

treatments which are functionally equivalent and as effeotive as state of the art treatments 

3-ftriLS«w e ^nir e ^ tr i atme " t methods employ commercially available methanolic solutions of 
^nmethoxysilyl propyidimethyloctadecyl ammonium chloride or 3-(trimethoxysilyl)propyldidecylmethyl 
ammon urn chloride. These solutions are then diluted with water to 0.5 to 3 weight percent sHane 
concentrations in which substrates are immersed in order to treat such substrates 
nZT^/l?! 3 T ix ? Jre 1 0f 3 -( Wm emoxysilyl)propyldlmettyloctadecyl ammonium chloride and ethylene 
glycol I dHuted I with water to about 0 to 5 weight percent silane were applied to a variety of fabrics including 

^.methoxysilyOpropyWimethyloctadecyl ammonium chloride diluted with water at the same silane 
concentrations The surface level treatment as applied to the fabrics was the same In both cases 
in^nf 1 tT 1 J • J^? 9icidaJ P r °P erti es of the treated fabrics were measured by accepted methods. For 

Se?h^m e T^r° r0 - b J1 TP ? u the treated fabri0 te5ted b * a method base d upon AATCC Test 
Method 100. Thefungicdal actmty of the treated fabric was tested by a method based on AATCC Test Method 

a n?™i a !L!T- ree ° f fab - riC ' the method employing the present invention was as effective in creating an 

?2KS S ^ Ce aS ,- the t u t f te ° f the 311 treatment metnod employing methanol based solution! of 
3-(tnmethoxysilyl)propyldimethyloctadecyl ammonium chloride diluted with water 

C hSl e IrlSiL 6 Ph ? 8 diag,Bm f f ' "l?*" 63 * S-^methoxysilyOpropyldimethyloctadecyl ammonium 
ch oride. propylene glycol, and water. Regions labelled 'A' denote mixtures that formed clear micellar 

n^JtTF^T;*' den ° te re9l ° nS Where C,ear viscous solutions of ^ crysSs forced 
h! ebelled C denote regions where standard, creamy emulsions formed. 'D' labelled regions 
denote mixtures that separated into two components. regions 
^ilf 2 , iS thS phase diagram for mixtures of 3-(trimethoxysilyl)propyldimethyloctadecyl ammonium 
£££ Reg t fonS labe " ed " A " denote mbctures that formed clear miceL soTu^cT 

ESS? 5?!^ ♦ : n ° t8 r l gi0nS Where clear v{scous solutions of ■<!«" cr ystals formed. Regions 
S rl^tl » re . 3 - i0 * n l Where Standard ' Creamy emulsions formed. "D" labelled regions denote 
thrScorn^nents components. Regions labelled "E" denote mixtures which separated into 

chtenrASh^J?^, 6 dhs ! P ?? f °, r mbttUres of 3 -( tri methoxysilyl)propyldimethyloctadecyl ammonium 
chloride a high molecular weight polyoxyethylene glycol ether of linear alcohols sold as Teraitol® 15-S-3 

*J2^£S *? •.fi 1 . d J Water - Regi0nS ,abe,led " A " denote mbrture s that formed clear miceltar solutions. 

tabS? SL! « tegi0nS rT J 5 ' ear ViSC0US S0,Utfons of ,,c ' uid cy^ 8 'ormed. Regions 
!K rl,L denote /eg>ons where standard creamy emulsions formed. "D" labelled regions denote 
mixtures that separated into two components. 

chSe 6 -° r m ,^T S ° f 3 -( trim ethoxysilyl) P ropyldimethyloctadecyl ammonium 

laSd '?» dSJ ™ . n ° te I g,0n8 t Wh6r ! L C,ear viscous so,utions of nc l uid c^e formed. Regions 
SXS £ ♦ tS r ! gi0ns Where 8tandar d. creamy emulsions formed. "D" labelled regions denote 

Sure 55 Utt" ^ ? mP ° nentS - Regi0nS ,ab8,,ed ' E " "I— *ree components 
fj^™£, • P tf d J agram for mixtures of varlous we'Shts of 3-(trimethoxysilyl)propyldimethyloc- 
hexS ^SS^S^^T PJr 01 ' ^ water with 10 weight percent of me immiscible liquid, 
hexane. Regions labelled A' denote mixtures that formed clear micellar solutions. Regions labelled "B 
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so^cTpS^X* "to"™""*™- — «*** - • «V«- MM, 

(a) asilane represented by the formulae 
l)X4^SI(RNH.R' b Yc)n 

X denotes 8,1 radical with 1 to 6 carbon atoms, or an alkoxyalkoxy radical with 2 to « 
carbon atoms, or an alkyl radical with 1 to 6 carbon atoms- °>™xy**°xy raaicai with 2 to 8 

Y denotes an acid anion ; 
nis1,2or3: 

R denotes a divalent hydrocarbon radical with 1 to 6 carbon atoms- 
b is o', 1.2, or 3: 

ii)X^i(RPR%, Um0fa + b,S2or3 ^^ enthesumo ^ + bis3.ois1.otherwisecls0r 
where X denotes an alkoxy radical with 1 to 6 carbon atoms, or an alkoxyaikoxv radical with 9 tn * 

HOXsSIFT 85 

oo^t^clSml^' Wh6n COmbin6d ^ mixed «»• — -™ and said 

3. The composition of claim 1 where the silane Is chosen from the group consisting of # 

(CH 3 0)3Si(CH2)3N + (CH3)2Ci8H 3 7C|-, 
(CH 3 0)3Si(CH2) 3 N + (CH 3 )2Ci8H37Br-, 
(CH 3 0) 3 Si(CH2) 3 N + (CioH 2 i)2CH 3 CI", 
(CH 3 0) 3 Si(CH 2 ) 3 N + (Ci oH 21 JaCHs Br" , and 

(CH 3 0) 3 SI(CH 2 ) 3 N + (CH 3 ) 3 C|- « 

4. The composition of claiml wherein said silane is chosen from the group consisting of 

(CH 3 0) 3 SICH 3 , 
(CH 3 0) 3 SiCH2CH 2 CH 3 . 

(CH 3 0) 3 SiCH2CH 2 CH2CH2CH 2 CH 3l and 55 
(CH 3 0) 3 SiC 8 H 6 . 

5. The composition of claim 1 wherein said silane is chosen from the group consisting of 
(CH 3 0) 3 SiCH2CH2CH2P + (CeH8) 3 C|-. 

(CH 3 0) 3 SiCH2CH2CH2P + (CeH6)3Br-, 60 

(CH 3 0) 3 SiCH2CH 2 CH2P+(CH 3 ) 3 CI-,and 

(CH 3 0) 3 SiCH2CH2CH2P + (C8Hi3) 3 C|-. 

6. The composition of claim 1 wherein said silane is chosen form the group consisting of 

66 
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(CH 3 )3Si(CH2)3N + (CH3)2Cl2H 2 6C|-, 

(CH 3 )3Si(CH 2 )3N+(CioH2i) 2 CH 3 CI- and 
(CH 3 )3Si(CH2)3N + (CH3)2Ci8H 37 CI-. 

7. The composition of claim 1 wherein said siiane Is 

(CH 3 0)3SI(CH2) 3 NH(CH2)2NHCH2CeH4CHCH2.HCI 

8. The composition of claim 1 wherein said siiane is chosen from the group consisting of 

(CH 3 0)3Si(CH2) 3 N(CH 3 )2 I 
(CH 3 0) 3 Si(CH2) 3 N(CH2CH 3 )2. 
(CH 3 0) 3 Si(CH2) 3 N(CH2CH2CH 3 )2, 
(CH 3 0) 3 Si(CH2) 4 N(CH 3 )2, and 
(CH 3 0) 3 SiCH 2 CH(CH 3 )CH2N(CH 3 ) 2 . 

22. A clear stable oil-in-water microemulsian comprising 
(a) a siiane represented by the formulae- 
i)X4-nSi(RNH a R'bY c )n 

Y denotes an acid anion; 
nis1,2or3: 

R denotes a divalent hydrocarbon radical wfth 1 to 6 carbon atoms* 

biso'.l.^o'rS; 
H)X^is°fS 1 pR-3^T° fa + biS20r3 ^ dWhenthe 

where X denotes analkoxy radical with 1 to 6 carbon atoms, or an alkoxyalkoxy radical with 2 tc 8 
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carbon atoms or an alkyl radical with 1 to 6 carbon atoms, R denotes a divalent hydrocarbon radical 

Und n !ls°1 2° or^-o? 0 " 18 ' d8n ° t8S *" 1 to 20 cart)on atom8 ' or a Phenyl radical, 

lit) XaSiR" ' 

where X denotes an alkoxy radical with 1 to 6 carbon atoms, or an alkoxyalkoxy radical with 2 to 8 s 
carbon atoms, or an alkyl radical with 1 to 6 carbon atoms and R- denotesan alkyl radtaal wfth 1 to 6 
carbon atoms or a phenyl radical; y 

ea L b i^n U f aCtant ° ompo ^ d ^ ]ch nas «" HLB factor of at least 1 and which when combined wfth 
said silane forms a clear mixture at room temperature when mixed with water; 

water S rnlnSnran 0 d f0nn 8 0,Wrwwater mlcroemu 'ston with a mixture of (a) and (b). and a 10 

with UUbtSSr ,mmiSCibl8 °" t0 form a clear stable «"h«w mlcroemulsion when combined 

23. A clear stable water-In-oil mlcroemulsion comprising 

(a) a silane represented by the formulae : 
i)X4-nSI(RNH a R' b Yc)n 15 
where X denotes an foxy radical with 1 to 6 carbon atoms, or an alkoxyalkoxy radical with 2 to 8 
carbon atoms, or an alkyl radical wfth 1 to 6 carbon atoms; 

Y d enotes an acid an lo n ; 
nls1,2or3; 

R denotes a divalent hydrocarbon radical with 1 to 6 carbon atoms- 20 
R" denotes alkyl radicals with 1 to 22 carbon atoms; saturated hydrocarbon radicals containing 
nitrogen, or unsaturated hydrocarbon radicals containing nitrogen- *w»n»nma 
ais0,1or2; ' 
bis0.1.2,or3; 

li)xlnS°(RPR''3Y) 8Um0f 8 + b ' S20f 3iandwhentnesumofa + bis3.c is 1. otherwise c IsO; * 
where X denotes an alkoxy radical with 1 to 6 carbon atoms, or an alkoxyalkoxy radical with 2 to 8 
J£ i n t« at R ° m8 * 0r n t "« S? 1 " Bh 1 10 6 cart,on atoms - R danotes a Snt^droSZ/radteaJ 
a^n is ifa o?3° n or 8 ™ ^ 1 10 20 carbon ■*»». «" a Phenyl radical! 30 

iii)X3SiR" ' 

where X denotes an alkoxy radical with 1 to 6 carbon atoms, or an alkoxyalkoxy radical wfth 2 to 8 
carbon atoms, or an alkyl radical with 1 to 6 carbon atoms and FT denotes an alkyl radical with 1 to 6 
carbon atoms or a phenyl radical; 1 

J?lXS2!? ? mpo ™ d ^ has 60 HLB factor <* et least 1 and which when combined with 
said silane forms a clear mixture at room temperature when mixed with water; 

water irllmSnr * ^ 8 Water "" voil mic «>emulslon with a mixture of (a) and (b). and a 

JSjnStSwT immlS ° ible 0 " t0 form a C ' ear Stable ^er-'n-o" mlcroemulsion when combined 40 

24. A clear stable liquid crystalline solution comprising 

(a) a silane represented by the formulae : 
I) X4-nSi(RNH a R'bYc)n 

^„ X o t den ° teS ^ l k ? Xy J ? ld,Ca, wWh 1 to 6 carbon atoms - or e" elkoxyalkoxy radical with 2 to 8 45 
carbon atoms, or an alkyl radical with 1 to 6 carbon atoms; 45 

Y denotes an acid anion; 
nis1,2or3; 

R denotes a divalent hydrocarbon radical wfth 1 to 6 carbon atoms- 

R' denotes alkyl radicals wfth 1 to 22 carbon atoms; saturated hydrocarbon radicals containina bo 
nitrogen, or unsaturated hydrocarbon radicals containing nitrogen- n raoreais containing 60 

aisO, 1or2; ' 
bis 0,1. 2, or 3; 

i))^rtrav!r i0f '" a + b,s2or3 ' andw henthesumof a + b Is 3. c is 1 , otherwise c is 0; 
where X denotes an alkoxy radical with 1 to 6 carbon atoms, or an alkoxyalkoxy radical with 2 to 8 

SfTSXtf "l - * S? "" h 1 10 6 ° arbon at0ms ' R denotes a dlveJent hydrocarbon radical 
S J, 6 ^ atoms - R denotes m radlc8j wfth 1 to 20 carbon atoms, or a phenyl radical, 
Brio n is i , c, or 3, or 

iiUXaSiR" 

where X denotes an alkoxy radical wfth 1 to 6 carbon atoms, or an alkoxyalkoxy radical with 2 to 8 
carbon atoms, or an alkyl radical wfth 1 to 6 carbon atoms and FT denotes an aOcyl radical with 1 to 6 
carbon atoms or a phenyl radical; y 

c fl L b Li^f U r aCtant ? m P° u " d Which has 80 HLB factor <* at leas * 1 and which when combined with 
said silane forms a clear liquid crystalline solution at room temperature when mixed with water; 

(c) sufficient water to form a clear liquid crystalline solution with a mixture of (a) and (b). 
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Fig. 2 
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Clear stable miceHar solutions comprising: 
(a) a silane represented by the formulae : 
l)X4^Si{RNH.R' b Y e ) n 
where X denotes an alkoxy radical with 1 to 6 
carbon atoms, or an alkoxyalkoxy radical with 2 
to 8 carbon atoms, or an alkyl radical with 1 to 6 
carbon atoms; 

Y denotes an acid anion ; 
nis1,2or3; 

R denotes a divalent hydrocarbon radical 
with 1 to 6 carbon atoms; 

R' denotes aikyi radicals with 1 to 22 carbon 
atoms; saturated hydrocarbon radicals contain- 
ing nitrogen, or unsaturated hydrocarbon radi- 
cals containing nitrogen; 

alsO, 1 or 2; 

bis 0,1, 2, or 3; 

c is 0 or 1 ; the sum of a + b is 2 or 3 and when 
the sum of a and b is 3, c is 1, otherwise c Is 0- 

ii)X4*SI(RPR" 3 Y) n 
where X denotes an alkoxy radical with 1 to 6 
• carbon atoms, or an alkoxyalkoxy radical with 2 
to 8 carbon atoms, or an alkyl radical with 1 to 6 
carbon atoms, R denotes a divalent hydrocarbon 



radical with 1 to 6 carbon atoms, R" denotes an 
alkyl radical with 1 to 20 carbon atoms, or a 
phenyl radical, and n Is 1 , 2, or 3 ; or 
in) XaSiR" 

where X denotes an alkoxy radical with 1 to 6 
carbon atoms, or an alkoxyalkoxy radical with 2 
to 8 carbon atoms, or an alkyl radical with 1 to 6 
carbon atoms and R" denotes an alky! radical 
with 1 to 6 carbon atoms or a phenyl radical; and 
(b) a cosurfactant with an HLB of at least 1 . 



Bundestfruckerei Berlin 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



EP 88 30 1266 





DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation of document with indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (IM.CL 4) 


D,X 


EP-A-0 181 182 (DOW CORNING CORP.) 
* Claims; examples; page 3, line 5; 
page 6, line 18 - page 7, line 30; page 
10, lines 3-9 * 


1-3,9, 
22,24 


— 1 — — * 

B 01 F 17/00 • 


D,X 
A 


EP-A-0 138 192 (DOW CORNING CORP.) 
* Claims; example 14 * 


1,2,4,9 
,22,24 
12,15, 
18,20 




X 
A 


US-A-4 005 030 (D.C. HECKERT et al.) 
* Whole document * 


1,2,9, 
10,22- 
24 

3-8,11- 
21 




'x 

A 


EP-A-0 075 990 (THE PROCTER & GAMBLE 
CO.) 

* Whole document * 


1,2,9, 
22,24 

8,11,15 
,17,20 




D,A 


US-A-4 052 331 (J. DUM0ULIN) 
* Abstract; claims * 


TECHNICAL FIELDS 
SEARCHED (Int. CL4) 


1,15,20 
,24 


B 01 F 


A 


US-A-4 122 029 (R.P. GEE et al.) 
* Whole document * 


1,10,23 




A 


CHEMICAL ABSTRACTS, vol. 85, no. 16, 
18th October 1976, page 106, no. 
110398y, Columbus, Ohio, US; & JP-B-75 
35 062 (DAIICHI KOGYO SEIYAKU CO. , LTD) 
13-11-1975 ' 


1,3,6-8 




The present search report has been drawn op for ail claims 

Place of search | Date of comolettai of the search 







THE HAGUE 



04-07-1988 



DE LA MORINERIE B.M.S.E 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 



& : member of the same patent family, corresponding 
document 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Page 2 

Application Number 

EP 88 30 1266 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
. of relevant passages 



-Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION qnt CI 4) 



A 
A 



US-A-3 730 905 (G. KOERNER et al.) 

* Claims; columns 1,2 * 

US-A-3 644 255 (D.R. THOMPSON) 

* Whole document * 



1-24 



1-24 



TECHNICAL FIELDS 
SEARCHED (Int CM) 



The present search report has been drawn up for all claims 



Place of search 

THE HAGUE 



Date of completion of the search 

04-07-1988 



DE LA MORI N ERIE B.M.S.E 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particuhrly relevant if combined with another 

document of the same category 
A : technological background 
O ; non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on. or 

after the filing date 
D : document cited In the application 
L : document cited for other reasons 



& : member of the same patent f^ayicorr^pon^nT 
document 



41 



THIS PAfll ILANK (USPTO) 



